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FOREWORD

This publication was prepared under contract
by the UNITED STATES JOINT PUBLICATIONS RE-
SEARCH SERVICE, a federal government organi-
zation estsblished to service the translation
and research needs of the various government

departments.
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REGULATIONS FOR THE TRANSPORTATION OF RADICACTIVE MATERIALS
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The following is a complete translsiicn of a pamphlat em- :
titled Pravila Perevozki Radicakiit:: ¥ Vashchestv(Rejulations!
for the Transporiabinn of Radicacii v Maileriais), Moscow,19617
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REGULATIONS FOR TRHE SHIPMENT OF RADICGACTIVE }

1 MATERIALS ;
|

Approved Chief State Sanitation Approved Deputy Pres:den: |
Inspector of the USSR M., Nikitin tate Committee of the Council |
26 December, 1960 No. 349-60 of Ministers of the USSR wn the!
Uses of Atomic Energy f

. Vo loevsha 27 December 1401 .

1

i

INTRODUCTION ’i

¢

tand activities of all ministries, departments and sovnari wures crn-
cerned with transportation, storage, and u:2 of radio ac. v mater-
. L

rials.

1'I‘hese regulations do not extend to the fullowing packages ond mani-
ifactured goods:

a. Packages containing radioaciive iazieriais having 2 szectiic
factivity less than 0. 002 microcurie per gr-+ and wotal aciv ity for
one package less than 0, ! microcurie.

h. Packages of radivactive materials ha . ng .o aciivity loss than
B.61 microcurie with any specific activity.

c. Manufactured goods (except ligquids): iastruments, clesks,
electron tubes, equipment, etce, containing ravicactive mater:izis ina
form which resists dispersion.

In all cases the radioactive materials rousi e $0 packaged that the
materials cannot disperse into the surrounding medium; the strength
of the radiation dcsage at the surface of the package rmust not exceed
0.3 millircentgens per hour. The package exterior must not be
contaminated with radioactivity. Under the enumerated conditions
such packages can be carried by ali forms of transportation and can
be stored in general warehouses as ordinary gonds,

L. o e m e e r s a e - ammn e ey

These regulations are mandatory for agencies crjyanizauons

-
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The regulations have been developed in consonance w:ih the 4
roquirements of the "sanitary regulations covering work with radie-
active materials and sources of ionizing radiatioc™, No, 333-80,

St e

taking into account the international recommendations of 1980,

Reanonsibility for fulfillinent of the requiccenieais of these _
regulations is agsigned to the administrations of the 2~t1vities ahippin\x};,
transporting, and receiving packages of radioactive meturials,

.

I. GENERAL RULES

1. Shipping packages with radicactive matericzls rvhould te |
|treated as sources of ionizing radiation not causing radiocactive
contamination under anticipated conditions of transportation and

| storage covered by these regulations,

Violetion of these regulations in sreeciving, tranaporting,
and storing packages containing radioactive ~=ierials cap result in
the following:

| a) irradiation of service personnel by beta, giruma, and
neutron radiation; '
b} radioactive contamination of penple, cargoes, huild-
ings, and transportation equipment;
c) exposure of undeveloped motion picture, photographic,
and x-ray films and plates,
2. During transportation of radicactive material; by all
types of carrier and in storage, precautions should be iaken to:

a) package the radiosciive materials in ¢~urainers that

service personnel and people in the vicinity are not subjected
to irradiation;

b} prevent radioactive contamination of service personnel]
warchouses, transportation equiprment, and ordinary cargo
being transported together with the radiocactive materials;

c) load and unioad containers of radioactive materials 88

| quickly as possible using mechanical.loading equipmento ...
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d) place containers of radioactive materials ai distances §
not less than those indicated in &ppendix 3 of these regula-
tions from areas where people congregita;

e) place undeveloped motion piciurz, photographic, and
x-ray films and plates at distances wiich will preclude their
exposure by packages of radioactive subetances (see
Appendix 3).

3. Personnel continuously engaged in loading, unloading,
storing and transporting containers of radioactive materials by all
types of transportation rmust be trained in the regulations covering
the handling of such containers, methods of dealing with accidenis,
as well as means of personal protection and familiarization «ith
measures of personal prophylaxis. ¥Each permanent worker must
pass a minimum technical knowledge test, which shall be repeated
every six months.

Persons temporarily (episodicaliy) assigned tc ioading,
carrying, or storing containers of radioactive materials wmusi be
thoroughly instructed prior to commencing work.

- II, CLASSIFICATION OF SHIPMENTS
OF RADIOACTIVE MATERIALS

4. Radioactive materials {sources of ionizing radiation)
Buring transportation an& storage are conditionaliy classified into
three groups according to the physical characteristics of their emitted
radiation.

1st group: radicactive substances radiating, togesther with
alpha or beta particles, gamma rays (e.g., radium 226, cobalt 60,
iodine 131, iridium 192, cerium 137, etc,)

2nd group: sources of neutrons and gamma rays.

3rd group: radioactive substances radiating alpha or beta
particles (e.g., polonium 210, strontium 90, phosphorus 32, sulphur
35, carbon 14, ete,)
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IIL CATAGORIES OF SHIPPING CONT AINERS

5, To fucilitate the shipruent of radincactive matorizlg and  #

for dosimetic and radiomnetric controi, four citegories are eatapbliched
for shipping packages, based on the strengtl: <f the gamma radiation ';
and {(or) neutron flux at the surface of the package or st the digtance

of 1m from the package surface,

6. The list of shipping container categories is given in
Takble I. A
Table 1,

maximum allowable gamrma radiation dosage
or flux of fast neutrons

Category . .
' at package surface one in¢ifi {rom
package surface |
mr/hr fast neutrons mr/ar  Iast neutrons{
em? [sec ~m” [aec
I 0.4 8.2 not censitered;
I 1.0 ke.o 0.k 2.0
m 860.9 : 809;9 (LQ.O 1’0.0
v not standardized 50.0 20G.0
For brevity, only gamma radistion dossge will be given
belows .

1 pransportation of containers of tritium having ectivity above 20

curies as well as radioactive ores and fisszionsahle radicactive
substances are regulated by special instiuctions,
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IV, PACKING REQU‘IREMENTS FPOR TRANMSFORTATION OF
RADICACTIVE MATERIALS

7. - Packages for transportation of ralhicactive substance ig
classified ag follows:

a. primary vessels {glass or meial ampules or flacons,
cases {tubes] etc,

b. internal packaging (additional shezthing, padding,
paraffin containers, sorbtion materials, etc.);

¢. containers® of metal or plastic;

d. external packaging (paper or rublerized casings,
cardboard boxes, wood ur meial boxes).

8. Radioactive solutions -+ of gases shal: be placed in
primary hermetic containers {sealed metal or glass amprnies,
penicillin type flacons, or cases {tubes'j. Thesze condainers snrll be
capable of withstanding temperature variations between -~:0° snd
+50°C and atmospheric pressure drop from 1,08 ta G, 2 a‘m.

Transportation of radioactive materials is permissibie in
hermetically scaled vessels ant meeting the specilied temnpersiure and
pressure variations; however, in guch cases the label on ths astailde
of thqgackage and shipping documents shall curry warning notices,

If the packaged radioactive material cunnot withstand
temperature variations between -70 and +50°C and atmospneri.
pressure variation between 1.0 and 0.2 atm, theu the label and the
shipping documents {shipper's) shall bear warniig notices.

‘ln contrast to general purpose railway, truck, and other containers
for carrying ordinary goods, containers which are part of the
packaging of radicactive substances are termed zimply ''containers’
below.

MW
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The ampule or case with liquid radicactive mazoriai
shall be placed ina coniainer; the space between the ampile or case
and the container shall be filled with absorbent material {cotten,
filter paper, lignin, silica gel, etc,}, in order to prevent the radio-
active materisl from reaching and contaminat.ng the cutside surface
of the container. The quantity of absorbent material shall be such
thiat in case the ampule should break its entire contents woulid he
absorbed by the material. It is recommended that ampules of
intensely radioactive liquid, having « long half-life, should b¢ placed
inside additional polyethylenz sheaths.

8. Powdered and solid radioactive n.iteriale shall be placed
in securely sealed vessels (glass ampules wili: ground seals or
rubber stoppers, metal casesg, etc.).

1 10. Containers may be made of varirus materials {:'astics,
hluminum, gteel, irow, tin, etc.) considering ilic group to which the
radioactive material being transported belongs and the intensity of its
factivity,

The container for radioactive materials of Group 1 shall be
iinade of very dense material (lead, iron, etc.). The selection of

he container type depends on the activity of the radicactive material
t is to be used for and the energy of its gamma rays.

The container for radioactive materialg of Group 2 ghall be
nade of materials which attenuais gamma rays (tin, iron, and other
heavy matérialg depending on the type of source}, and for maximuin
hbsorption of neutrong, the container ia filled with paraffi.:, boren,
Fadmium, and other simiiar substances.

The container for radioactive materials of Group 3 ghall be

bte.), and if there should be Bremsstranlune = radiation, of 2 level
gxceeding that allowabie for the correspondir; transportation

bategory, there shall be an additional covering of heavy materials
wihich will attenuate the radiation L allowabie [Emite,

[PV

nade of materials of low density (e. g., aluminum, plastics, fiberbcar{‘i,

B e 2
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11, Containers shall be méchanically strong, «nd resist g
q jars, accelerations, turning, and shaking; thz surfacc shall be I
amooth to facilitate ease of washing in case of radicactive contamina- |
tion; the cover {stopper) of the container shall protect the internal {
volume from moisture, and shall close simply and lock reliably,

12. The body and cover of the container shall be clearly
marked (container type and its number), clearly readable at a
distance of 1 meter., The radiation danger laiel sball appear op the
container (see Appendix 4).

13, Packages for transportation of rudioactive materials
shall correspond to the technical requirements agreed to with the
State Committee of the Council of Ministers US5R on the uses of
atomic énergy and the State Sanitation Inspector USSR. The presenta-
ion of shipments of radioactive materials in other packages is
“prohibited, ‘ . .

i4. Packages and containers weighing over 5§ kilograms
shall be provided with handles, grips, eye-bolts, etc., for hand
carrying and carrying with mechanical lifis.

15. The weights and dimensions of packages &hali not exceed
hose established for the transportation of shipments by the type of
ransport being used, and shall comply with special restrictions
rgtablished by the applicable sections of these regulations.

16, In order to avoid radioactive contamination of persornnel,
ccompanying shipments or ordinary cargo, buildings ;‘ré;‘a.nsport
vehicles,the containers shall be enclosed in an additional external
package having sufficient mechanical strength appropriate to the type

pf transport being used. Shipment of contain: s o{ radicactive
materials without external packaging is  prohibited,
17, Contarmnination of the externai sur-’ace of the container

hall not exceed 200 alpha particles or 5002 beta pariicles per 150 cm2

er minute, The dosage of gamma radiation ai ihe outside surface of
mpty containers shall not exceed the values established for packages
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of Tranapu=tation Caterc:y 1 (0.4 mr/hr); the sutzide suriace of

: containers shall be tesied for contamination pricr to external
nenbaging, The outside surface of the externsl package shall have
no contamination,

V. GENERAL CONDITIONS FOR THRANSPORTING
PACKAGES CONTAINING RADIOACTIVE MATERIALS

. 1. Genersal Requiremems

18. Radioactive materials in packages of the I, 7, 1, IV
Transpertation categories muy be carried by air, rail, wains, and
highway transport.

| Packages of radioactive materials shall not be carried over
urban transportation systeris {strect cove, trolioy buses, h:aaes,

D g ey e e 74 v s AT A e 1 bt Al B SIS O P L e en el T T WA -W-n.i

subway).
19. Packages with radicactive ruate~inle shail vt be shipped
or stored together (in the same airpiane, r .1 naa car, qeuck,

gsemitrailer, boxcars, and other trangporiaiics containers, iun

- avaRm s v

compartment, aor in a neighboring railroad car, ete., or warehcusej |
with explogives or flammable materials.

20. Containersz subject t¢ shipment wiia radioactive
materials shall be sealed by the material-preparing organization,
which shall be responsible for the correct packaging of the radio-
active materials ineide containers of the apprepriate type and for
the containera meeting the requirsments of these Regulztions,

21. Prior ¢ shipment of puckages of radisactive waterials
the shipper shall measure the gamnia radiation level frocm cach
package to determine their transportation categories and the appro-
priate conditions of shipment, check for radicactive contamination
of the outside surface of the containers jor compliance wiin the
requirements of par. 17, and also the outside surfaces nf the external |
packages for abgence of radioactive contaminaiion. The results of

the test for correct deterruinaiion ¢f ihe transportation category and

B T Pl Mt o s ol rmiremn S B ORI
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the absencs on the packages of radicactive contemipation, and also
the safe distances in case of accidents resulting in the breaking of
the container, shall be recorded by the shipper on a ilabel nf the
approved sample {see Appendix 5) and the lakel shall be signed by
the dosimetrist,

A label ghall be attached to two outside susfaces of the
external package. If the dimensions of the iabel are lar;cr than the
dimensions of the package, the label shall be attached .o a plywocd
tag which shall be gecurely fastened to the ruckage.

Packages with radioactive materials without labels of the
kind required by these Regulations shall not be accepted for shipment.

22, On the basis of data indicated on the labe! {Par, 21),
the shipi)er certifies the transfer of pacrkages of radioactiv. materials
for shipment to the transportation organization {completes and Blgns
the necessary sections of the label, puts the szhip:ing docuirents in
order, and in such cases as covered by thes: Regulations, conducts
loading and securing of packages eic.).

The shipper shall be regponsible for ihe nonfulfillment of
the packaging and shipment requirements o. :ke3: Regulations,

23. Radioactive materials shall be accepted for shipment on
he basis of prior application, notification, etc. submitted to the
ppropriate transportation agency, The notification shall indicate the

te on which the packages are to be sent,

x

‘heir transg-
rtation categories, number, and total weighi, Whén short-lived

nd medical radioactive materials are being shipped, tte notification

hall indicate the delivery tire. If the packagee require special

bonditions for transportation or storage, such conditions shall be

included in the notification.

24, If there are no storage facilities at the railrcad station,

port (pier), or airport, the shipper shall dcliver the carge at the

%ppropriate time for immediate loading on the railroad car, airplang,

- e —— s 8t s 3 A ign P —
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o ghip as specified by the chief of the station, port {pier), < uir

;
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25. Lading or other accompanying dutuments are oowmple- ¢

ted and accompany the cargo during the entire route, = & for small §

shipmenta and large.

The accompanying documents shall carry th: name of the
radioactive material, its activity, category, and weight of the
shipping package, The shipper shall elso indicate on these documents’

 "Shipping Regnlaticns for Radioactive Materialis No. 345-60 are r
known'.

28, 'The organization accepting the packages of radivactive
materials for transpert has the right to carry out a dosimetric test
in the presence of the shipper. Upou deter:-iation of incompatinility
(higher transportation category than shown © . a2 label), .k
*packages shall not be accepted for transportai.on. On evidence of
vioiations,a document is prepared and copiexz {on¢ each) are sent to
the local and deparimental sanitary inspection srgans.

27. Packages of radioactive materials are accepted for

transportation by the weight indicated by the
shipper on the labels and in the lading and other shipping doecuments
provided for by the regulations and instructions pertaining to
shipment of cargoes by various tranaportétion organizaf,ion?
28. The organization accepting a cargo for trai.sp.rtation
may test-weigh the cargo, and on finding the declared weighi {c be
wrong, have the right io refuse acceptance and transportaticn in

29. In preparing the notification of shipment of pa:kages of
radioactive materials of any transporialion category, ihe shipping
gtation (port, airport, etc.) shall give the shipper the number of the
rip or tranaport {airplane, ship, etc.) and *he departure date. These
ta, as well as the total weight of the packages and specisl remarks

P — - — -
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‘ on heavy weights and short-lived isotopes, shall be telegraphed to the |
isddressee by the shipper,

30. In shipping packages of radioactive rnaterials by any
roeans of transportation (sirplane, railroad, automotive vehicle,
universal railroad or other container, etc.) and in gelected parts of
ships, as well as in storage, the packages may be shielded by crdin-
ary cargoes or partitions, or shall be located at distances from
places where pef)ple congregate sufficient to assure safety (aee
Appendix 3),

31. When transporting or storing undeveloped motion
ipicture, photographic, and x-ray films and plates it is necessary o
%k.eep them at sufficient distances trom packages of radioactive
materiéls, or screen them with ordinary cargoes and (or} partitions,
*in order to prevent them from becaming exposed (see Appendix 3).

32, If the labels and documents accompanying packages
indicate special conditions for transgportation (allowable temperatures,
pressures, etc.), such conditions shall he rigidly observed during
torage and trangportation of the packages., If for technical reasons
he indicated conditions cannot be observed. the transporiing organi-
-ation shali warn the shipper of this fact upon receipt of the shipment
‘equest (notification).

: 33. When transporiing or storing packages, they shall be
laced upright and fastened securely in order to avoid upsetting the
ackages during turns, jolts, braking, and swaying.

For securing the packages during transportation the ghipper
hall provide the necessary tie-down materials which are provided
lor by the general transportation regulations for ordinary cargoes
tequiring lashing.

pare

34. During transportation anc storage of pa-kages of
badioactive materials, their complete safekeeping shall be assured.
35. Packages or radioactive materials shall be carried by
the most direct route available or with the minimum number or

et e . 4t e - e -
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reipadings (traus-shipments)., i

6. Upon arrivai of packages of radicactive materialg
Lae d\g’ef the station, part (pier), dirpert; or oher designated
shipping point shall immediately notify the addresges, except in

those casea in which the cargo is delivered directly {4 the warehous

of the addressee, his sidings and moorings, .

Such notification shall he made by telephone, and in the
absence of a telephone connection, by ielegram,

37, Packages cf radioactive imaterials are tuined over to
the addressee with the sender's seal [intact] without checking their
- contents and weight, The snddrecsee hag the right to conduct a
_control test of the radicactive contaminstion of the ouiside surfaces
of the packages to determine correspondence with their transgporta-
tion categories, In the event of noncorrezgz-nidence, the addressee
shall inform the local organs of the sanitary inspector and the
militia of the facts for their investigation wccording to esiablished
precedures, ‘

38. In the event the addressee ig tardy in claiming
packages of radioactive materials which have arrived at the desig-
nated poinis, the chief of the railroad station, port, airport, or
auto freight depot shall take messures against him according to
established procedures, except in those cases provided for in par.
83, concerning packages of the IV transportation category.

39. At the designated point if there is no addressee ds
indicated in the bill of lading, the shipment shall e issued {0
another addressee or sent {0 a new address as directed Ly the
shipper by telegram, the shipper shall be charged for expenses
involved in additional transportation.

40. If the external package is damaged or (and) in the
absence of a seal, a statement is drawn up according to eatablighed
procedure without opening the contsiner and checking its contents.

If aimultaneously the contiiner seisl is damaged or is absent,

' statement is drawn up, again without opeuing the container and

J

i

|
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checking its contents, however the occurr=nce 3hzll be repox:ted.
immediately to the shipper and to the local organs of the sanitation

ipspector, i
The contents of a container shall be checked only under

[ SRS S &

condiiions of safety (on the shipper's premises). The results of

the examination shall be drawn up in a statement with the participa-
tion of the local ocrgans of the sanitaticn inspector and the militia,
If during the examination there is found pariial or complete absence
of radiocactive material, then measures sha!l be taken to determine
the reasons for it and the pessibilities of radioactive contamination.
41, The transporting organization is not responsible for
changes in the quality and quantity of radioa-tive malerial in i
packages, excepi in cases in which the spoilage has occurred 1
through violation by the transporting organization of the estailished
transportation schedule, ~ shipping conditions;' and general
rules of shipping, ’

2. TRANSPORTATION OF PACKAGFS OF RALICACTIVE
MATERIALS BY COMMON CARRIERS,

42. Packages of radioactive materials of the I, ii, and Il
transportation categories may be transportzd by common carriers
(aircraft, railroad cars, automotive vehicles, etc,). Packages of
the IV transportation category may be shipped only on special
carriers,

43. During transportation of packages of radiosctive mater-
ials of the I, II, and III transportation categories by any moans of
transportation, and during storage in ordinary warehouscs, they need
not be geparated from other cargoes, excepi ior cargoes of unde-
veloped mation picture, photographic, and v-ray filmas and plates,
which shall be separated by distances ndtless than those given in
Appendix 3, |

Between the packages of radioactive materials and places

where people congregate, as well as places where undevglogec_l
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motion picture, photographic, and x-ray films and plates = ¢ kept,
it is advisable to place ordinary cargo to weake:n {shicid) the
radiation,
: 44, 'The number of packages of the Y and JI transportation
categories stored in the same ordinary wasdicuse or being trans~
ported in the same trausportation unit {railroad car, airplane,
ship, general purpose railroad or other container, autormotive
vehicle, etce) i8 not limited. However, regerdiess of ine properties
of the radioactive materials being transported or their ‘ypo «f
; radiation, n@{more than 2000 microcuries of radicactive materials
in the exposed form or ncfmore than 2000 curies of waalintion
gources in sealed form shall be placed sin.ultaneously in one
package of the i1 and Il transportation categ:-ried. The nunibar of
| packages ig limited only in cases specially provided for iv these
Regulations, depending on specific features «. certain types of
transportation,

The number of packages of the 11 and IV transportaiion -
categories stored in the same warehouse or being iransported in
the same transportation unit is limited (8ee ih¢ respective cections
of these Regulaticns for the various types of transportation;),

In one pekkage of the III transportation category may be
placed at one time radioactive materials in open form having an
activity not more than 200 curies and sealed radiation sources
with unlimited activity. In one package of ihe IV transporiation
category it is permisaible to place at the same time an uniimited
quantity of radicactive materials in open or sealed form. 1

11t is recommended that radioactive materials in open form having a
half-life up to 1 year and activity greater than 200 curies in single
packages of the IV transporiation categury he carried by land end
water transport.

‘
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45, Loading of packages of the Zféﬁd I transportaticn
categories on ihe carriers and unloading is carried out by lie
transportation organization or by the shipper, in accordance with
the regulations covering these oparations for ordinary cargoes.

Loading and unloading operations should be cerried out
quickly, and wherever possible by mechanical mezns, r

48, Up to 4 packages of the lII transportation category may
be carried at one time on a common carrier {railroad car, airplane,
automotive vehicle, universal container, except ghips},

Up tt; 4 packages of the II transportation category may be
carried in the same place on a passenger-cargd river boat, and up
to 10 packages in cne place on a cargo vesgel,

" Up to20 packages of the III trans criation categery rmay be
carried in the same place on an ocean-goin ship, and up tc 45
packages of the HI transportation category wmay be carried un the
same place on a carge ship.,

47. Packages of radioactive materials of the I, ¥, and 11
transportation categories arriving at the unloading point may be
. stored temporarily in the cargo warehouses of the station {port,
airport), however the packages shall not be viaced directly next fo
the warehouse walls adjacent to places where pzople congregate
ffices, lounges, etc.).

During temporary storage of packages the dosage level of
the radiation on the outside surfaces of the building shall not exceed
200 mr/hr, and at a distance of 3,0 meters not more than 10 mr/hr,
Radiation within the nearest buildings and on land not bzlonging to
tne given establishment shall not exceed the background normal to the
locality by more than 0,01 mr/hr,

48. In all cases of transportation and storage of packages
of radioactive materials, the packages shall be located at distances
n&less than those given in Appendix 3 {rom piiaces where people

| congregate and places of storage of und:veloped motion picture,
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‘transportation categories shali be carried cut by the transportation

photographic, and x-ray films and plates,

3. TRANSPORTATION OF PACHAUES wF RAUTTACTIVE
MeveReLs BY SPECIAL CATD LIRS

Rt i Lt LIl SRS,

49, FPackages of radioactive materials of any transportation!
category and in any quantity, subiject to the conditions of par. 51,

may be transported by apecial carriers (air>lanes, railroad cars,
automotive vehicies, etc,) as well as in special locations abuara ahip..r
Simultaneous shipment of packages of radinactive ma terials and
cargoes of nonradicactive materials and transportation of g:itple
not engaged in the trangportation of the packages is prehi

A8 a rule, packages of radicactive materials being
transported by special carriers shall { be accomplisheua without
an escorting individusl, In those cases in which the shipper deems
it necessary {o provide an escorting individual {0 accurnpany the
shipment during fts transportation, the irradiation of that individual
ducing the time of transit shall not exceed the allowable limits.

50. Lcading 2nd unloading of packages of the I, 1i, 1MI

organization or by the shipper, in accordence with the conditions for
these operation-é for ordinary cargoes, provided that at one time
there are not more than 1C packages of ipe I trimsporiation calogery
being shipped in the same trznsporiation w.t and no packages of

the IV transpextation category,

If the number of packxages of the Il transportation category
exceeds 10,or gimultaneousiy packages of the IV transporiziion
category are being shippéd, loading shall be accomplished hy the
shipper and unloading by the recipient,

If mechanical loading and unloading facilities are gvailable
at the station {port, sirport), they shall be provided to the shipper
{recipieni) for icading (unloading) on the same basis as for loading
(unloading) of ordinary cargoes.

¥
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51. Packages of radicactive material=s siall be vo nuced or

point at the external surfaces of the transporting vehiciz {side of
the sutomotive vehicle, aircraft fuselage, wall of the raiiroad car,
ete.} and et the boundaries of the gpecially degignated locations
aboard ships shall not exceed 200 mr /hr, The shipper shell
measure the radiation dusage level and aitach t0 the surfaces
wndicaved above the radionctive danger labelisee Appendix 4},

) The distances between packages and places where people
ToHYouT'n . : I
T . shall not be less than those given in Appendix 3.

After loading the packsges on the spraial carrier the shipper
shall measure the radiation dosage level in v lices on the carmor

where [;eople will selavrn

- continuously. "nese dosage levels
{mr/hr} shall

not exceed 100 divided by the number
of hours during which people will remain in the location beung
measured,
} The measurement of dosage level shall be recorded in &
gtatement and sgigned by the shipper and the representative of {he
transportation organization. If it should be found during :r-easure-
ments that the dosage level exceeds that indicated above or those
given in Appendix 3, the departure of the transpori shnil not be
permitted,

For the resulting delay of the transport and for other delays

regponsible in accordance with the Tariff Regulations,
52. In time with the arrival of packages of radioactive

transportation for their removal from tae staticn (port, airport) of
destination.

materialg from special carriers, the epecipient shall make a

j {and) shiclded that the radiation dosage level at auy east.y accessible

for which the shipper is at fault, the shipper shall be held materially
materiais at the destination point the addressee is obliged to provide

At destination points, after unload ng packages of radioactive
5 P
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radiometric examination of the transport equipmen: fur e absgence
or radicaciive contamination,

If radioactive contamination is found exceeding the allowable |

limits, the trafigportation equipment may be uaed only after deacii-
vetion, Expenses involved in lay-over of transportation for this
reason and in deactivation ars charged t%% TSRS aw;Em
In the everfihe recipiert fails 1 appearfai the time of grrival
cf a special earrier, the casts of tre lay-over
while awaiting unlosding shall be paid for oy the recipient,
Packages of the I, II, and IIY {ranspoctation categories may
. be temporarily stored at the staticn {port, airport} of des‘instion
warehouse, in compliance with the requirs..enis of par. 47 and
Appendix 3. :

4. TRANSPORTATION AND STORAGE OF PACKAGRES
OF THE IV TRANSPORTATION CATEGORY

§3. Packages of the IV transportation category way be
transported only by special carriers and in specisaliy desgigrated
places‘ in ships, in compliance with the requirements of Subsection
3 of Section V. E

54. Packages of the IV iransportation categury are loaded
on transport equipment by the resources of the shipper divectly
from the shipper ‘s vehicles, ard are unloaded by resources of the
recipient to his own vehicles. |

55. Packages of the IV transportaiion category shall not be
stored in ordinary warehouses; they may be stored only in specially
designated warehouses complying with the requirementa of par. 47
pertaining to radiation dosage levels.

In the event the recipient fails to a2psear at the fime of
- arrival at the destination point of packages of the IV traneportation
category, the transportation organization has the right to call on
the militia and the local organs of the sanitation inapector to take
measures against the addressee for the purpose of expediting the

|_remaval of the CAYgO .. - - e
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Vi. YRANSPORTATION OF PACKAGLY WITH RADICACTIVE l
MATERIALS BY THE CIVIL £78 ¥FLEET ¢

1 1. GENERAL REQUIREMENTS FOR TEANSPORTATION :
56, Packages of radicactive materialz may be transported
in cargo and special airplanes as well as in baggage compartments
of passenger airplanes.
57. Packages of radicactive materials of the I, ii, and Ili

tranaportation categories may be shipped by air with the permission
of the chief of thé airport, while packages of the {V transportatios
category may be shipped with the permission of the chief of the
territorial administration ﬁrempravlinio ] or of the compu:nder of the

B

particular air group of the Civil Air Fleet.

58. Any number of I and 1I transportation category packages
jmay be carried in baggage and cargo compariments of non-special
turbojet and piston-engine passenger airplanes with passenygers and
on cargo airplanes without segregation from other cargoes, except
that in the same baggage compartment there shall bot be more than
10 packages of the II ti-ansportation category.

58. Up to 4 packages of the III transportation calegory but

not more than 1 to each compartment may b+ caviied in baggage
and cargo compartments of non-special turtv:iet and pistor-<nginre
passenger airplanes with passengers and on carge airplanes withoul |
segregating fhem from other cargoes.

60. Packages shall be placed on the floor of the baggage or
cargo sections {compartments) of airplanes at distances from the
crew and passengers not less than those given in Appendix 3.

61. Additional requirements are provided for packages |
shipped by air: they shall not exert a load on the floor exceeding
200 kg /mz; when necessary, the packéges shall be provided with a
bottom plate not less than 3 cm thick which shall assure uniform
distribution of weight.

62. Upon presentation for shipment of one or several

 packages weighing more than 80 kg each (heavy-weight) the shipper
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packages shall not be aceepted for transportation,

must agree cn the order in which they shail »» ivaded and union Z
with +ue chief of the airport. The overall weight of packages of !
reticactive materials presgenced for shipment cn a non-epecinl !
passenger airplane shall not exceed 500 kg, and for a cargo airplane i
ghall rot exceed its payload capacity.

¢3. The shipper, sas directed by the airpert of departure, g
shall- = '~~~  provide each package weighing mcre than 80 kg |
with necessary means of securing it in the airplane {straps, lines,
ropes, soft padding materials, etc.) to prevent ghifting and jarring
during takeoff and landing and from possibliz jolting of the aircraft in
rough air during flight.

64. In those cases in which radioactive materials cannot be
transported at low {to-~70°C) and high (to +33°C) temperatures, as
well as at reduced atmospheric pressure {t00.2 atm. ), the shipper
shall indicate these facts on the shippiny certificate in the colvmnn
"Special Notes', In the absence of such ncizs the: packages are o
carried on any airplane.

If the conditionsg indicated above ¢r... 3t be providesd, the

65. Packages of the IV transporis.. n category are accepted
for trénaportatmn oniy on airplanes apecially desz‘gnated for ihis
purpose.

66. If it is necessary to demgnate a specific airplane for the
trangportation of packages with radioactive ranterials, the shipper
shall present a declaration to the chief of the airport indicating the
minimum distance which it is necessary to provide on the aircraft
between the nearest package and the piloi's cabin, as well as the
number of packages and their total weight.

NOTE: Designation of an escort Juring shipment of
radioactive materialg by special airplane is carried out
in accordance with the requirements of the regulations
covering air transport of dangerous cargoes.
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l 67. The number of packages of radiocactive maicrials of any;“
; irangporiation categery carried by specially designatec airplanes i
timite g, erevided tne distances batuge nthe racnageys and whe crg of the |

is not less than those indicated in Appendix 32, wiplane nve nd
The toial weight of the packages of radioactiive muterials ‘

shall not exceed the payload capacity of the airplane, ang ilte }
packages shall not adversely affect the balance of the airplane nor i
excessively load the floor, !
Simultapeous transportation on these airpianes of cargoen :

of ronradicactive materials is not ailowea. ‘

During the tirme a specially desigriicoa airplane is heing
loaded,the shipper (during unloadim_{)thtz recinient) ghall adiech to
the outside surface of the fuselage the radiat.on danger marking
(see Aﬁpendﬁx 4).

{ 5%, Loading oif packages of radicactive materials ¢n

iy

specially degignated airplanes is carried out by airport perscnnel

i or by the shipper in accordance with the requirements of par. 50 in
the presence and under the direction of the chiel of the shippuug

and the aiz('\;.:lane crew member responsible for loading.

b‘*v Packages of radioacliive materials located at the airport
as well as  airplanes loaded with packages shali be guarded, as
a rule, by airport forces and resources,

Personsg desigrated to guard the indicated packages shall b

thoroughly instrucied in guard procedures and in measures whict

)

they may be required to take in ihe event of fire or other zocidents,

70, Transportation of rackages with short-iwved redicactive
matexrials shali, a8 a ruie, be over direci rowtes to the poinis of
destination,

In those cases in which there is 1o divect route to the
designated point of destination, packages o. iz ], 11, and il

transportation categories may be shipped *o &.d iransferred at

airline junction airports, but under the conditica that the schednles

.
e et w38 ot e s et B B et 49 5B S o e . s S s

L. P et e e e e 1 o




o Y o b
»

1

Jjof separate packages or lots,

 shipments of packsges of radioactive mateiials during tne peried

provide for aji ‘planes on which the shi}:fnent of packages l—:wzz;v* coentinue
in compliance with ihe requirements of these Regulativne.

In such cases the chief of the shipping cection ot the sirport of
departure shail query the junction (transient} airport with regard to
receiving packages of radicactive materials and reloading them, and

o s e < e

are

accepts such cargoes only with the approval of the junction aifport,
taking into account their delivery on schedule as provided hy rhipping
regulations or by arrangement with the ahipper.

The trangfer airport shall traug-g!l:ip the azriving packages of
radioactive materials to their degtination Ly the shoriest route.

2. PROCEDURES FOR SHIPPING, RECEIPT, LOADING
ON AIRPLANES AND DELIVERY OF PACKAGES OF
BARIOACTIV® MATERIALS

a. Acceptance of packages for shipment

71. Packages of radioactive material are shippéd on the basis

of the shipper’s plan notification for a definite time period {(monih,
quarter, year) and specific individual notifications for the snisment

In the shipper's plan notification, which shall be presented to
the chief of the airport of departure not less than five :isys prior to
the beginning of the month or quarter, data i given on i::e snticipated |

W T A o g Lo,

covered, indicating the number oi packages, their {ransportation
categories, weight, and shipping routes.

In the specific individual notifications, which are presented by
the shipper to the chief of the airport for each individuz! package or
iot of radioactive materials at the time <1 Jelivery of such packages
for shipment, shall be indicated all data provided in the notification
form shown in Appendix 6. '

72. Packages of radioactive materials intended to be carried
on scheduled airplanes are delivered to the airport oxi:general

The time at which the packages are delivered fo the airport for

i
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lpading on special airplanes is agreed to between the shiope: and the ;

chief of the airpart,
73. For the transportation of packages of radiuzc i ve

materials the shipper compiletes a cargo certificate and in the column

"Additional Remarks'" indicates the maximum period allowable for the

given cargo to be delivered at its dastination, calculating this period

1

]

i

- . . . . . o i

from the time the load is delivered to the airport 1o the time of sur- |

render to the addressec. ;

| iz addition, the shipper and the airport of departure chiaii i
stamp the cargo certificates ag follows:

"Packages of radioactive mater:»l of the .. ... ..

transportation categories, "

74. Packages of radioactive materiais accepted for irans-

 portation marked "Shert-lived’ shall be shioped by the sh .rtest
routes and delivered to the airport of destina won at a time r..2 later |
than that indicated on the label and in the cargo certificate in the
column ''Shipper's Special Notes. '

[P

Packages of radiocactive materials without such ncice axe
shipped at times agrced to with the shipper, but ndlater than the time
for the delivery of cargoes established by the Shippiug Rejnulations, |

75. In the event of flight cancellation because of bad weather .
or for other reasons, when the cargo cannot be delivored to the point
of destination within the time period indicated by the stupper in the
notification and the cargo certificate, the -hief of the airport shali
expea.tiously notify the shipper of the necessity for removing the
cargo from the airport to his own warchouse and inform him of the

earliest date on which the shipment can be rescheduted,
76. Undeveloped motion picture, photographic, and X-ray

PR

| films and plates, passengers' handbags and baggage are carried and
stored together with packages of radioacti- » imaterials of the I trans-
portation category. Undeveloped moiion p.ciure . photographic, and

-
I
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K~ray films and plates, passengers haadbags ~ud bng;gag:»:—r are $

carried and stored at distances fron: packages of the ¥l snd [I1 trans-~

1 portatinn categories indicated in Appendix 3. !

if it is not possible to locate motion picture, phorographic,
and x-ray ﬁhim and piates at the required distances (even consider-
ing the attenuation of radiatiog by other cargoes), such CBYZUER wTe i
not accepted for transportation on girplanes in which po:kages of %
:

radioactive materials are being carried, but are carried ou otier

airplanes not having packages of radicactive materialsg or. bourd.

b. Loading of packages of ridioective
materials on airplanes,

77. Conditions of transporistion sa: v given in theae Regu- |
lations shall be observed when loading packages of radicaciive ma-
terials on mirplancs; the packagesa shall be {i "nily sacured, :
78. Packages of radicactive rmuaierials of the J, II, and I

transportation categoriea shall ve loaded in accordance with pars. 45

| and 77 of these Regulations, in the presence of the siore-keeper,
cargo dispatcher, and the crew-member resgcnsgible {for loading.

’ Packages of radioactive materials are loaded on spesial
airplanes in the presence and under the direction of the chief of the
shipping section or an authorized representative of th~ asclion, the
cargo dispatcher, and the crew-member responsible for loading.
The designated individuals carry,perschal A‘-:espansibility for the pro-~
per placement and securing of packnages of radioactive inaterials in
airplanes and for the observance of all requirements of these Regula-
Hons. . : .

Packageg of radiocactive materials are placed vertically in
airplanes. Their placement on their aides or upside down is prohi-

bited.

1 Baggage and handbags are separated on:y Lecauge they may contain
undeveloped motion picture, phoiographi:, and x-ray filmns and
plates,

}
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79. Prior to loading packages of radivactive mazterials on an
airplane, the chief of the airport shipping section or his substituie
(shift chief) shall instruct the crew members of the airpiane and
cargo handlers loading these packages (loaders, storekeepers) in
handiing procedures and shall indicate exactly the compartment of
the aircraft to be used, and the distances to be mainiained from the

crew, passengers, their baggage and handbags, as weli from cargoes

of undeveloped motion pictures, photographic, and x-ray films and
plates when lcading the packages of radicactive material, and how
and with what they shall be secured.

: VII TRANSPORTATION OF RADICACTIVE MATERIALS
BY RAILRO.D

80, Packages of radioactive materia.s may be transported
by rail, by freight or passerger trairb in freight cars, baggase cars,
mail cars, passenger cars, and special cars, as well as in univer-
sal containers,

1. Transportation by Freight Train

81. Packages of radiocactive materials of vhe I, Ii, and i1

transportation categories may be carried as small shipments to-
gether with other cargoes as well as in separate cars,

'Any number of packages of the I and I transporiation cate-
gories and ndmore than 4 packages of the III category may he
transported together with other cargo in a railroad car,

Packages of radioactive materials shall as much as possible
be transported on cars routed directly, .

82. Packages of radioactive materials of the IV transporta-
tion category may be transported only in separzte freight cars, or
in special shipper’s (receiver's) cars.

83. In carload shipments of packa 2es of the I and II trans-
portation categories the number of packages per car is not limited,

s
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| tion categories the number of packager is sizo not limited, but the

- does not exceed 10 mr /hour.

in carload shipments of packages of the It sand IV iransporta- §

shipper shall ioad them in such a way thai th: redistion level at the
sccessible sides, front, and rear surfaces ui the car does not exceed}
200 mr fhour, and at a distance of 3.0 meters from these surfaces

The shipper shall attach the radiation danger marking oa the g
outside walle of the car {see Appendix 4), : E
A car loaded separately with packages containing the radio- !
active materials ghall not be coupled in a trair directly to a nessen- i
ger car, to a freight car having a braking plaiform, ta a freight car |
or a plateform with people accompanying cargoes, nor to cars loadedé
with explosive, flammable, poisonous, or specially dangzercus car- {

:

E

goes.
The requirements of par. 50 shall be obgerved {sr cerload

shipments.,

2. Trausportation by passengers tiaiag

84. Small urgent shipraents of rackages of radioactive
materials of the I and II transportation cate: uries may oe accepted f
for shipment on baggage cars of pasaenger ‘raing {(as baggege freight)
on the same basis as first.class shipmentz. The gross weignt of any
one shipment shall not exceed 185 Kg. ’

The number of shipments or packages of the I transportation
category carried at one time in a baggage car, is not limited, but
the number of packages of the II transport category shall not exceed
5.

The transportation of packages of the Iil and IV transporiation
. , ; categories in baggage /)c/a\rs of passenger traing is
prohibited, o
85. Packages of radioactive materials are accepted by
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faces, 10 mr/hr.

[

appointment at stations open for baggage opcrotions, wherc the “rain ¢
which is to carry the cargo has a stop; shipments having a zpecis]
place, weighing more than 75 Kg., are accepd unly at staticns wherp
the train is scheduled to stop and stand for not iz2ss than 5 mar,

85, Radioactive materials authorized for shipment as bag-
gage freight shal!l be delivered by the shipper to the statiov of departi-/
ure not less than 2 hours prior io train departure.

87. Packages of radioactive materials of ilie II' and iV trans-)
portaticn categories may he carried at passenger speeos oo ly in i
separate baggage or freight cars and in compliance witp the require-
ments of par. 83. The provision of such cars and thel: uupling tc

. be ; . e Tiend , :
a passenger train shall,authorized in each :rdividuai case by the
ministiry of transportation.

Cars with packages of radicactive materials in thiz case care;

R G-

the seals of the shipper, who shall also aftach to the doors an hoth
sides of the car the radioactivity danger mwarkings {sec Apuentiix 4},
The radiation level on the ouiside of zuch cars snia ot @x-

ceed 200 mr/hr., and at a distance of 3,0 meicrs from these sor-

Such cars shall by loaded by the foress and resources of the
shipper and recipient at locations removed {rom passenger platiorms
The station shall supply (when available) loading and unloading equip-
ment.

88. Packages of radioactive materials of the I transportation
category may be transporied also in handbags in separate clesed
compartments in passenger cars. The total weight of such handbags
ghall not exceed 200 Kg. The responsibility for safeguarding such
handbags with packages of radicactive materiz!s and ror the obser-
vance of the conditions for their transportation shall be carried by
the escort (s). |

The passenger carrying packages of radiocactive materials by

handbag shall report at the proper iirne to the stationmaster and

o~ . I T b WO -
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present to him the trip certificate and documentis confirming that the
bearer has been coramissioned to tre.nsporf radiogctive materials,
The documents shall indicate: the stations of departure and destina-
tion, the traneportation category of the packages, thz number of
places)* and their weight, The pagsenger shall pay for the trans-
portation of such haudbaggage at the baggage freight rate.

89. Packages of radicactive materials are carried at
passenger apeed also in mail cars as special delivery maeil in ac-
cordance with the requirements of Section iX of thegse R2gulations.

Vil TRANSPORTATION OF RADIOACTIVE MATERIALS
BY AUTO TRANSPORT

§0. Speciaily adapted vehicles ~huil be uged for continuous
transportation of packages within & cily and between cities,

91. The equipment of vehicles spe-ially adapted io the
transportation of packages of radicactive muierials shall include:

| a) provigions facilitating the washing of radioactive con-
tamination from the vehicle body, for whici: purpose the sides and
floor o1 the hody shall be covered with nonabsorbent material and
provided with drainage for liquid during deactivation.

b) 'protec'tion of the body from penetration by water and
gnow, for which the body shall have a canvag tent or other cover
encloging it from all sides.

c) shielding for the driver's cabi ' tc attenuate the radiation
level when transporting packages of the Il and IV trangportation
categories, for which purpose there shall be a tin or ateel shield
(sheet) placed behind the cab: ., which shail assure atienuation of the
radiation within the driver's cab:. to allowable limita.

*[Space required forAbagga,ge ~ tr. note)
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During transportation of packages of radioactive mzicvials }
the shipper shall have the radiation danger markings displaved on
the aides of the vehicle (see Appendix 4).

82, Vehicles specially adapted for continuous transporiation ',
of packages of radioactive materials shall not be used to transport
people, foodstuffs, or other cargoes.

Vehicles shall be equipped, in case of accident enroute, with
individual means of protection against radicactive contaminntion, a
shovel, and long pliers.

93. One-time transportation of packages of radicactive
materials may be carried out in ordinary vehicles, trucks and pas-

senger, cars, provided that the vehicle is tested for radivactive con-
, tamination afterward. !

Packages of radioactive materials being transported in pas-
senger cars shall be carried only in the trunk.

Transportation of packages of radioactive maierials on de-

. livery and passenger taxis is prohibited.

:' 94. During one-time transportation of pnckares of radio-
‘active materials,an automobile may cars~ sny number of packages of
the I and II transportation categories, not ir.ore than 4 packages of
the III transportation category, or not more ihan 1 package of the

IV transportation category.

95. Packages of the I, II, III, and IV transportation categor-
ies over the entire route are not separated from other cargo except
for undeveloped motion picture, photographic, and x-ray films and
plates, which shall be separeted from the packages by distances not
less than those indicated in Appendix 3. |

96. Packages of the I and II transportation categories may be
placed on the bed directly against the driver's cab and the sides of
the vehicle, semitrailer, or trailer.

Packages of the IIl and IV transporiation categories shall be

placed at specific distances from ihe chauffer's cab  or the shield,

a2 S e ey bl £t e o A S o &
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gdepending on thé number of packages, buf ncl (238 than indicaied in
‘;Appendix 3.

Packages of the 11 trangportation category raay be placed next }
to the sides and rear end of the vehicle, gemi-trailer, or trailer, but

packages of the IV category at distances not less than 0.6 meters

from them.
During continuous transportation of peckages of radicactive

materials on specially adgpted vehicles the shipper shall £0 i0ad the
packages that the ionizatién radistion level at any point on ilic out-
side surface of the body of the vehicie, trailer, semi-icsilar does
not exceed 200 mr/hr, and at a distance of 3 meters from these sur-
faces, 10 mr/hr; in this case the radiation ievel in the chauffeur's
cab shall not exceed - - , . 28 s fhr,

* 97, Packages of radioactive malerials shall be tra:sported

o ———— - T

with the minimum transfers from sehicle to vehicle en route.

98. Prior to dispatching vehicles gpecinlly assigned to carry
packages of radioactive materials the maior pool (auto-frei~ht station)
aadministration shall give detailed instructicns to she vehicic drivers
on safety measures. During the instruction ~»ch chauffeur shall be
given the exact route to be followed.

99. Packages of radioactive materials are loaded c.nd unloaded,
secured and unlashed on the vehicles by the forces and means of the
shipper on the general baete - established for avtomotive transport.
Securing of the packages shall preciude their shifting during travel,
in turns, during braking, etd.: Securing shall be under the control i
&and direction of the chauffeurs. Ueing a chauffeur for loading and
unloading is prohibited.

100. wDuring transportation of packages of radioactive materi-
lals the vehicle shall not deviate from the specified route. The route
ig given in detail on the trip ticket,

101. Layover of vehicles loaded with packages of radicactive
materials at places continuously cccupied by people is prohibited,




>

102. In the event of technical difficulty en route which cannot
he corrected on the gpot, the chauffeur shall call the nearest motor
pocl for a repair truck.

103. Carrying of persens, including escorting persopnel, in
the body of vehicles loaded with packages of radicstive materials is
prohibited. Wheu an escort is necessary, he zoall ride in the chauf-

.

fuer's cakh .

104. While a vehicle loaded with «  packages of radiogntive
rcaterials is in motion, the chauffeur shall periocdically check the
position of the cargc in the body and in case of shifting or looseciing
of the lashings he shall immediately take appgg&z}:iate measures,

105. Upon return of a vehicie to the / pocl and prior to
parking, it shall be examined {or radiozctive cordamination, ff
‘radioactive cuntamination is found which exceeds the allowanle
iimits (see appendix 2}, specially trawmned person:=} shall «..an
{deactivate} the vehicle 10 levels not exceeding those alicwabie. De-
{activaiion shall be coaducted at places intended for the washing of
automobiles.

car pool (auto station) shall have gets of appropriate instruments
{see Appendix 9).

The list of metor pools (auto stations) having the necessa

)

)

4

gets of ingstruments for measurement of contaminaticn and radiation

§hipping and Tariff Regulations,
107. The director of the motor pool is required to:

a) establish strict control over the number of trips of
vehicles carrying radioactive materials, not permitiing more than
12 trips per year for a vehicle not specially adspted, and to direct
one of the motor pool supervigors to conduct an accurate and iiraely
mccounting of the irips with radioactive materials made by each

venicle;

o oo A Ao i 1 e s Fo% e NI A Ny g Y e L L s LT G A g e A5 ———

106, For radiometric control of radinactive contarnination the

levels, and for individual dosimeiric conirc:, is given in the Coliected
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b} establish ﬁtrict_cont ol over radivuctive contaminaiion
fof the roiling stock after each trip, as well as over the cbservance by

the chaufeur and escorting personnel {of the motar pool) of the wer- ?’

sonal prophylaxis messures indicated in theae Hegulaticny,

IX, TRANSPORTATION OF PACKAGES OF RADIO-
ACTIVE MATERIALS HY SPECIAL DELIVERY
ORGANS Ceverssviazli.
108, Special delivery organs shall sccept and fraasport
packages of radioactive materials only in parceis correspondiag to

the requirements applying to packages of the I transporta:ion category,
108, Parcels (packages) ofiradicactive materiales are sem |

to all destination points through the special dalivery gervice of ihe :

'Ministry of Communicatioas of the USSR.

110, The maximum weight of pareels {packages) ¢ radic-

.

active material (inciuding the weight of tic conia ner aud the cxiernal
packaging) shall not exceed 20 kg.
111, The maximum radioactivity of the material v i may
1 be carried in one parcel {package) sﬁan not =uceed the level indicated
in par. 44 |

112, In each iot of parcels of radioactive materiais being

b

shipped to one address the shipper shall include an accompanying
envelope with shipping invoice on which the name of the material snd
its activity is indicated,

113. Parcels of radicactive materials shall be sealed by the
shipper (see pars. 20-23), who shall Le responsible for the accurate
fulfillment of the requirements applying to such packages in these
Regulations covering the transporiation of radioastive innterials.

114, The réaponsibility of the Special Delivery Service for
the timely delivery and safety of parcels is determined on the general
bages in accordance with the Regulations of the Special Delivery

4

‘Service.
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. FROCELUARE POR RECEBIVING AND HANDLINC
1 PACKAGES (PARCELD & ®*ATICAUNIVE
MATERIALS,

115. Packages {parcelg)of radioactive materizls shall |
be accepted by a representative of the Speciul Delivery Service on the
basis of a notification previously submitied by the shipper. The
rotification contains the date the parcels are to be presenied, When
parcels with short-lived radioactive materiais are presem(—;d, a
gpecial note of tiae fact is made in the notificstion.

166. Parcels of radioactive materials are accepted by the
weight indicated on the accompanying doccuments and on the label on
the outside packaging of the container, and may be weighed {or the
1;)urposés of control and refusal.

117, Parcels of radicactive materials and their accompanying
envelopes may be vurned over to representatives of the Spe:ial
Delivery Service as valuables or without specifying their value.

118, Addresses to which the parcels are being sent are
written on special labels, which are pasted ¢ the side ¢f the external
package, or on a tag attached to the parcei:. The addruss is written ;
on the label in ink or with indelible pencil clearly and without kiois or
corrections.

L.abels shall be made of smooth, nonglazed paper, fiber, or
other material, an(gmniﬂar?e z::gfxtixt ,i}ﬁﬁ,r in Appeudix 8,

In addition, labels of the 1orm fiizched 1o two sides of the
external package,

NOTE: For small packages one label may be used.
| 119, When parcels of radioactive materials with declared
| value are presented, the notation "Valued at ______rubles” (the sum
is repeated, written out) shall be entered on the tag above the address|

120. Packages (parcelg)of radioactive materials not meeting
the requirements of these Regulations, without labels, seals, or with

darmaged seals, with incorrect or incomplete addresses are not

v v
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Parcels of radioactive matcriale shall be accepted from the {
shipper with the following documents at hand:

g} registration f. 1, which ie prepared in iwc copies
and completed in accordance with the Regulitions of the Special
Delivery Service of the Ministry of Commuiicadions, USSR: in
column 9 of the registration is entered the wiinber of the descriptive
list by which the package is “eing forwarded,

o} the list ig prepared by the shipper in three copies for
each destination point, in the form established by the Special Delivery
Service (see Appendix 7).

Registrations and descriptive lists are nuinberad sequentially
by the. ghipper. < -

Registrations and descriptive lists shall be gipued and certi-
fied by the shipper's stamp. |

121. The special delivery agent signs the registration f. 1
and applieg the impression of stamp f. 17 for the number of parcels
of radicactive materials and their accompanying envelones accepted,
Cne copy of the completed registration together with ihe ceoriaficate
.1 is given to the shipiper, the second copy of the registration
together with the descriptive lists is kept by the agent.

122, Payment for the transportation of parceis ¢t radio-
active materials ig in accordance with ariffs confirmed by the
Council of Ministers of the USSR for serizs K parcels.

123, Parcels of radioactive maierizls accepted Ly the
special delivery agent and their accompanying envelopes with two
copies of the degcriptive lists are attached to invoice f. 11 for for-
warding over the route, and the third copy of the descriptive list is
attached to the [office] copy of the inveice.

-
4
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2. PROCEDURES FOR HANDLING PACKAGES 3
4 (PARCELS) OF RADIOACTIVE MATERIALS,
THEIR SAFEKEEPING, AND TRANSFORTATION.

124. Packages (parceis) of radicactive materials accepted
from the shipper shall be transported with the observance of measures
for personal and public safety.

125. Throwing, overturning, and tipping of parceis of radic

active materials is prohibited, {
126, One-time transportaticn of parcels of radioac!ive i
raaterials (not more often than 12 times a vear: ie permitted on

i in runks 4o
regular vehicles (pickups, . trucks, andjpassenger cars)

with subsequent testing for radiocactive coutaminaiion.

127. For continuous intra-city transportazion of parceis of
radioactive materials, specially adapted venicins meeting the require -
ments of par, 91 "a" and "b" of these Reguia. i3 shall be u= .

128. A uehicle assigned to continuous transportaticon of
radioactive materials shall be equipped with a set of indivig. 4! me=ans
4t‘or safety against radicactive contarnination, a shovel and iung
zpecial pliers, and instrmictions with addresgses of the public 1mstitu-
ticns which should be called in case of accident.

129, A vehicle permanently assigned ic carrying parcele of
radioactive materials shall not be used to transpori people, foodg~
stuffs, and other cargo.

130. Parcels of radicactive materials in transii shall noi be
iun_loaded from one vehicle to another except in case of :hicle break-
idown,

3. PROCEDURE FOR TRANSPORTATION OF !
PACKAGES (PARCELS) OF RADIGACTIVE
MATERIALS.
131. Packages (parcels; of radioactive materials shall be
rangpoerted in the open, without doing them up in sacks, over raii,
air, water, and highway routes of the Special Delivery Service.

P — N e ARy v Sy A © M o oty o my




S, e

132. Parcels shall be carried: by ra.iroad in mail care in &
Jiron chests of the "Vulkan" iype, and if such are not availabie, in the |
(transit storerocm, er in the usual order; on airplanes, in the bag-
;gage compartment; on shipg, in the mail room or:'rented cubin; in
| cities and on nighways by automotive vehicles.

133. Parcels of radiorctive materials shall be sent to their
destination (address) by direct route or with the minimum transisrs.

134. During transperiation by all types of transport, parcels
t shall be g0 placed that théy cannct suift from the verticsl position.

135. U " the seals on the external packaging of the
parcels of radicactive materials are samaged / t’r‘g Bt prepare:;
an f. 8 statement in accordance with the ragu.rements of par. 40 of '
these Regulations.

’ 135. At exchange points parcels of ridisactive maierials
and their accompanying envelopes are turned over to exchauge-
couriers by invoice f. 11, together with two copies of the descriptive
list.
] 4. PROCEDURE FOR SURRENDER OF

PACKAGES (PARCELS) OF RADIO-

"ACTIVE MATERIALS TO ADDRESSEES, -

137. Arriving packages (parcels) of radicactive materials
shall be immediately taken to the Special Delivery Office (Section)
or delivered directly to the addressee. :

138. Parcels of radioactive materiala are handed over io
the addressee personally or to his authorized agent who shall sign
and stamp one copy of the descriptive list.

139. In case the addressee is beyond the city iimits, or
outside the zone of the regional center, the chief of the section
_(office, point) shall immediately telephone the addregsee or his agent
authorized to receive parcels of radioactive material.

140. Employees of the Special Lellvery Service are cate-

gorically prohibited from opening parcels with radioactive materials
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antid their accompanying envelopes.

X. TRANSPORTATION OF PACKAGES O
RADICACTIVE MATERIALS ON SHiS
C¥ THE OCEAN AND RIVER Fi.EET

141. Paclages of radioactive materials of the I, i, 1, and

B g v A

IV transportation categories may carried on ocean, river, and cther

cargo and cargo-passenger vessels.

142. The number of packages of the | and II transporiation

———— e

categories which may ke carried in cargo hiolds onone « w1, ¢ and

cargo-passenger vessel is not limited.

143. Up to 5 package: of the I vrans.orleion catogury may

ke carried in cabins on cargo-passenger v.ov - 2ia, The tow ! weiply

Foi the shipment carried in an ndividual cau: of an ocean o rmver

et et o o

vessel shall not exceed 200 Kg.

The responsgibility for safegnarding toe packages and chgerv -

coashe

ing the corditions of transportation in such instances is carv:ed by
the escorts.

144. A passenger carrying packages of radinactive materials

in handbags shall report ahead of time to the chief of the port ana
present the trip authorization and the documenis veriiving that
the bearer has been ordered to transport packages of radioactive
materiala. The documents shail indicate: points of d<pariure and
destination, the transportation category of the packages, the mumber
of places required, and the weight of the rackages.

145, The maximum number of packages of rad:ozciive ma-

reriale of the III and IV transportation categories which may be

zarried in one place in the holds of cargo and ~argo-passenger ves-

- ———cg

sels is shown in Tabie 2.
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]l data on the shipping markings, name of the radioaciise material,
fits activity, package transportation category. and ity weight,
When delivering short-lived isotopes for {ransporidtion the

B R e Y ]

chipper shall aiso indicate in the shipping order the maximuom transit
time of the cargo.
148, Packages of radioactive materials authorized for snip-

ot

rent shall be delivered to the port {picr) by the shipper not less than

- W

2 hours prior to, eailing.

150, Packages of the IV transporiation category stali be
lovaded by the resources of the shipper and unilcaded by the veoipient
directly to his own transport.

o A a1 e = s e

151, Packages of radioactive materials shali be secured so
as not to shift when the bhoat is rocking. |
152, The weight of one package of radioactive materiiis heing ]
transported by ocean vessel is not lirnited. The total weight of
packages is determined by the shipping rules for ordinary cargucs.
1583, The weight on one package of radicactive mat: nuls being

shipped by river boat shall not exceed 80 kg. The iranape: ation of
packages weighing more than 80 kg is permitted in individial cases

-

by agreement with the port and can be accomplished viien mechanical
means are available in the loadiag and unloading ports,

The total weight of packages is determined by the regulations
for transportation of ordinary cargoes.

154. Packages are accepted for transportaticn wita the seals
of the shipper and by weight indicated by the shipper in the shipping
order, and are surrendered withont weighing. A

155, Upon arrival of packages it radivactive maierials the
chief of the port shall immediately notify thoe addressee, who shall
remove the cargo from the territory of th2 port not later ‘han 24 hourd

after its arrival.
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X1. TRANSPORTATION OF PACKAGES OF
RADICACTIVE MATERIALS IN UNIVERSAL
RAILROAD, AUTOMOTIVE, AND OTHER ]
CONTAINERS. -

156. Packages with radicactive materials shall be accepied
for transportation in universal coutainers according to established
procedures for container transport only at stations {poris) which
can accept containers, excepting univeraa! autornotive containers,
in which the ’Eraxmpormtion of cargoes ix not limited.

187. Prior to digpaiching packages of radicactive materials
in universal containers the shipper shall rasiometrically measure
the radiation dosage level st the outside surface of the universal
container and at a digtance of 1 meter from it and established the
transportation category for the shipment {(contsiner) in accordsnce
with table 1 (par. 8} from the masaximum measurements outained.

The transportation category of the shipment established is
recorded in the ghipping documents and on the label which is
attached to the universal container.

Regardless of what packages of radiocaciive raaterials are
placed inside the container, the radiation dosage level nt the outside
surface of the container and at a distance of 1 metnr fror it shall
not exceed levels established in par. € for packages of ihe [II
transportation category.

158. A universal container provided for the transportation
of packages of radioactive materials shall be examined

N '313 *smp Oﬁ:‘es of the transportation organizaticn and by
the shipper, Loading of a container haviry any defect is categori-
cally prohibited.

159, . Loading of packages of radivactive materials into a
universal container is carried out directly st the shipper's premises
and unloading at the recipient's premises. 1

Transportation in this container of other cargoes is prohi-

bited.
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The weight of the cargo in the container shall not exceed
its load capacity, and the loading on the flocr of the container shall
not exceed 1000 kg per syuars meter; provided the inaicated con-
ditions are observed, the weight of one package is noi limited,

In order to provide stabilily in transit, packzges of radio-
active materials shall be firmly secured by planks nailed to the {icor
of the container by tne shipper.

Outside the container, on the facing and back walls, 1 meler
above the floor of the container, the shipper shall attach the radio-
activity warning marking.

160. Loading of universal containers with radivactive mate -

rials shall take place, as a rule, o

railroad flatcars, ships, and

trucks which are routed directly. Such containers are usually piaced

in the middle portion of the railrpad flatcar, in the rear portion of
the truck body, and in ship holds in places reinoved from slaces

' where people congregate, in accordance wiih requirements of trans-
portation of packages of radioactive matesinla,

181, Transportation of containers "saded with unteveioped
motion picture, photographic, and x-ray { .m=3 and plates on the same
flatcar (truck) with containers loaded with radicactive materials is
prohibited, except in cases when the contaizer with packages of
radioactive meaterials 1s comparable to packages of the 1 transporta-
tion category.

162. At container sites at shipping and receiving points and
during sorting, containers with radioactive materials shsll be placed
at distances not less than 5 meters from containers loaded with un-
developed motion picture, photographic, and x-ray fiims and plates;
the distances for containers comparable to packages of the 1 trans-
portation calegory is not standardized.
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X1 REQUIREMENTS FOR TEMPORARY [
STORAGE OF PACKAGES OF
RADICACTIVE MATERIALS,

163. In warehouses of airports, special delivery sections, !
motor freight stationg, railroad gtations, and ocean and river ports i
_ continucusly sngsged in the trangportation of packages of radio-
active matenais, special locatlons or places having areas not less
than 10 m sksll be am.mm fer temporary storage e the indiosted,
CArgoe®e154, The number of packages of thz I and II transportation
categories stored at one time in the speciaily designated locations in
general warehouses is not limited; the number of packages of the
11l transportation category ehall not exceed 4.,

The total number of designated places for storage of radio-
active materials in one building shall not be more than 5, with com-
pliance to the requirements of pars. 44. 47, aad Appendix 3.

i65. In warehouses at airports, succial delivery sections,
motor freight stations, railroad stations, and ocean and river ports
which receive and distribute radioactive materials may
1 temporarily s%bre‘,\anﬁmgber of packages ol the I and 11 transporta-
tion categories in non-gpecially designated places in ordinary ware-
houses, and not more than 4 packages of the III iransportation cate-
gory, with compliance to the requirements of pars. 44, 47, and
Appendix 3. o

168, Packages of radioactive materials of the I, II, and III
transportetion categories may be stored without geparating them
from other cargoes, except for undeveloped motion picture, photo-
graphic, and x-ray films and plates, which shall be placed at dis-
tances indicated in Appendix 3.

167, Storage of packages of the IV transportation category
in ordinary warehouses is prohibited,

168. Packages without radioactive materials may be stored

in any warehouse inunlimited number, while observmg the require-
roenia of Section XII.
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rized to do 80 by a special order. In the column "Narue of

X TRANSPORTATION OF PATKAGES
WITHOUTT RADICACTIVE MATERIALS
169. Returnable containers witoout radicactive materials
ghall he placed in clean external packaging wiich is not contaminated
with radioactivity,
170. Packages with containers used for ragioaciive mate-

rials not contaminated with radioactivity may be warried hy z!i types

of transport without limitations. §

H
171. The internal volume of the comainer shall be caretully |

cleaned and shall contain no foreign radiocaciive materials {opened
ampules or cases, cotton, ete.j The container shall be ciosed with
a cép or stopper.

i72. The shipper returning packages with containers used
for radicactive materials shall attach to the shipping document a
statement certifying the cleanliness of the inside znd outeide of ihe
container as well as of the outside surface of the external package,
in accordance with par. 17 of these Regulations, Thig certificate
is signed by the director of the establishment or by z v 2a autho- |

Cargo’

on the shipping document shall be indicate:l. "Package uvsed for
radioactive materiai. "

173. Tho radioactive warning markings and labels shall be
removed from the packages or masked oui.

XV MEASURES TO BE TAKEN WHEN
PACKAGES ARE DAMAGED.

174. In cases of accident, fire, ¢.c. on the transpfﬁrt CcCarry- 3
ing packages of radioactive materials, the :irea of the accident
shall be isolated from people and [other] cargo being transported
distances indicated on the iabel.

175. When the nermetic seal of the packages of radicactive

materials ig broken in transit, it is necessary tov take the fcllowing

s - # s ot b s oo 52 4 103 Jr——— o
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tm_namres: move &ll pecple to safe distances away frora the accident,
@blc.«-;k—oﬂ‘ the area and post warning gigns, sc¢ps. ate near-by cargoes |
to prevent their contamination by the radioactive materials, cover r
the contaminzted area with sawdast, earth, sanu, ur other absorbent

material, :
178, Qccurance of incidents indicated in pars. 174 and 175

shall be reported immediately to the shipper and the sanitary mspectoz‘
lof the region in which the accident tock place.

A forced landing or airplane accident shall bereporied alse to
the panijary inspection vrgans of the Civil Air Fleet (CAF) ana

hmearby subsections of the CAF,

The presence of packages of radioactive inaterials on board
“he aircraft is reported also to the airports < derarture and dastine-
tion. A

Clearing away of the accidernt shail be carried out aiter
lfzv.ecei:.a'ing special instructions from the shipper and the locsl organs of

khe sanitary inspector.

1 177. Clearing away of accidents shall be carried out by ger-
gons knowing the regulations covering work with radioactive materials,

sbserving safety measures necessary for such opersatiions.
178. Responsibility for the accidenti is carried by those per-

jsons at fauit for its occurrance.
1798, The transport on which packagés indicated in pars. 174

nd 175 have been damaged may be used only after radiometric testing

hich establishes that its radioactive contamination doc» not exceed

*he allowable level {see Appendix 2, Table j3).

XV SANITARY AND HEALTH REQUIREMENTS

180. Personnel of airports, freight warehbusés, special
delivery sections, railroads, ocean and river ports, continuously

]

)

ngeged in loading and unloading and stcring of packages of radio-
ctive materials (gtorekeepers, cargo handiers, cleaning maids, etc,

- 44 e




{ established by the administration by agreement with the loca! orzans

i shower with soap or (when necessary} with special detcrgents.

shall be subjected to medical examination prior to employment.
Subszequently, persons of this category shall be examined not less
than once a year.

181. Persons continuously engaged in loading, ui..oading,

transporting, and stéring of packages of radicactive materials ghall
strictly observe measures of safety and personal hygiene, and shasl
be subject to individual dosimetric control and use special c¢lothing
c¢n gemeral bases,

| 182. Baggage (cargo) sections of airplanes, ship holds, and
truck bodies in which packages of radioactive materials are trans-

ported, or places of storage, shall be subject to periodic radiometric!
i
control, and when radioactive contamination is found, to deactiaviizn.

During deactivation,measures shall be taken to prevent t

man b g s v

radiocactive contamination of personnel (use of rubber gloves,
rubberized aprons or other special clothing, remote cotrol
instruments, etc.).

The periodicity of the radiometric measurements shai: be '

of the sunitary inepector, based on the numbe - «f shipments,

183. All persons found on a contaminated transport, as well
as persons conducting the deactivation, shall test the radioactive
contamination of their clothing and bodies. Upon detection of exces-
aive radioactive contamination, the clothing is collected in coliection
containers and sent to the special laundry for washing. When hands
become contaminated they shall be washed carefully in water and
industrial soap, and if this is insufficient, special detergents shall
be used. When the body is contaminated, it shouid be Wasﬁed in a

When transport equipment and warehouses ars contaminated
with radioactive materials, they are deactivated by forces and
resources of the organization at fault for the contamination.

e S e e




! | CONCLUSION _

These Regulations become. effective upon publication,

Upon publication of thege Regulations the '"Temporary
sanitary regulations for transportation of radicantive materials,”
‘No. 255-52, Approved 3 June 1959, and departmental documents
issued in accordance with the temporary regulations end regulating
the procedure for transporting radioarhve materials are rﬁ‘!e,mded
a8 no longer valid, She

On the uaSiB of thcse Regulations the sdministrationjof AOTgani-
zationgprovi d:mg ’ioadmg, unicading, trangportation, and temporary
storage of packages of radioactive materials shall developﬁmown
instructions in view of specific iocal conditions and in agreement

b
with local organs of ¢he sanitary inspector.

6030 ~END-
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APPENDIX 1 4

(3

i

t

Maximum allowable levels of Radiation

;

- - . . .. . . ‘

1. ¥For persons contimucusly working with raaicactive materis

!

als, the maximum yearly radiation dosage of the entire ¢rganism is |
5 r of gamma radiation or its biological equivalent {ber) for beta ;

articles and neutrons. This dosage corresgponds to a weekly dosags !
p ‘ ge

of 0.1 r {ber),

Al

2. The maximum allowable dosage of 5.1 r (ber} ver week
corresponds to the maximum allowable radiation flux indicatsd in :
Table 3.

Tanle 3
Dosage or Mas.ium allowabie strength
Type of quantity of of dosage or intensity of
Radiation radiation radiation l
per measurement })V‘?r‘ ing & 5\:”)‘ ~xing
week unit cu-Qr ‘L hours
WOTK “’ee”ger week
rays 0.1r mr /hr 248 T
Beta 2,5420° B-part, ﬁ@éﬁ'ﬁ' 20,0 o
: 2 %
rays . &m am- . seo |
- S {
f
Thermal 4
- 12 . 23 »”» > - f
irons 100610 n_....?.e ir, L‘_‘t?_ 750 i ?%___000
neuLr am” & . sed E
|
i !
b e o ans o S % '} PR
Fast ' , 5
6 | . o
nestrons 2.6 « 10neutr. 20 T
HEV L <
|
i S ; - O -y - - - - t .
— 4T ——




3. For persons temporarily assignec s work with radicactiv

materials as well ar those not working with these maierials vur pres-

ent withing the radiation zone, the maximum allowable radiation
dosage of the orgeniam per year shall not exceed 0, 5 r {herd.

4. Tor the hands the maxiraurwm nllowablie levels of {rradia-
- tion may be increased by a factor of 5, and for beta-particies by a
factor of 10 as compered with those aliowed for the entire organism,
provided that the entire hody is not subjected to a dosage exceeding
the yearly allcwance. |

The instrumentsa indicated in Table 4 may be used for making

meagurements,
Table 4
Name of 5
. e ¥
Iaustrument Typ Purposz

Individual dosimetric ! KID-1 {personal doagimetiric control
control kit ‘

. game | DK-0.2 |same
medical microradio- MRM-1 | measurement of gammas radiation
meater - ; strength
Portable neutron RPN-1M 'measurement of neutron flux
radiometer -

Universal' beta-gamma | Ray A |Measurement of beta and gamma
radiometer radiation

Searching scintillation | SRP-2 [measurement of gamina radiation
ragiometer

Field alpha radiometer] RAP-1 |measurement of surface gslpha
‘ contermnination

Universal radiometer | TISS measureinent of alpha and betia
iradia*.iou

NOTE: In addition to the instruments indicated, other instruments

having analogous purpoges may be used.

%
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1, Maximum allowable contamination by radioactive material

APPENDIX 2

. shall not exceed the values given in Table 5,

Table 5

W-

Number of particles from 150 ¢ surface

per irninute

. e e g A 428 i B s N T Y S T . (e SO s

object
alpha pariicles beta par«.cles
Cori‘-amlnated before after ; nefore ii‘ii ter
i i
cleaning | cleaning ! cleaning| cieanmg
f i
hands 75 background . SE00 bacagvound
special lirens and ! ;
towels 5 beckgrewd | S000 | LT sung
cotton work clothes 520 " gro | a0 e ?j.f,_m“
plastic [film] P o !
clothing 500 200 25000 L0000
outside of gloves 500 100 23 004
outside of special 500 200 25000 5000
shees
working surfaces .
and equipment 500 200 25000 5000

}

NOTE: Contamination of the body is prohibited,

2. Objects which cannot ke cleancd to the maximum allowabie
levels of contamination shall be treated as radicactive expendibles,

if their use with residual radioactivity is not justified,

NOTE: Measurement instruments are given in Table 4 of

Appendix 1.




APPENDIX 3
Minimum distances beiween packages ¢f radioactive materialy
and placen where peoplesolourn or iccations ¢i cargoes of vadevelop

R

ed motion picture, ghoiographic and x-ray filme and pistes.

1. Dats ig given in Tubics 7, ¥, ani 9 for determination of
minimum distances bebween varleuws wwtherr  of packages of the dif-
ferent transportation categories and piaces wiiere people sojeuru
and placer where andeveloped motion pictvirs, photegraphic end x-ray
filtns and plates are trangporied or stored in a warehouse for
{ differnt times.

These tabies can be used for approximate determination of
dosage strength at different distances from the packages.

2, Tables 7, 8, and 8 are computed taking into account that
the maximum allowable dosage received during transpoertation and
storage is 10 mr for motion picture, photographic, and x-ray films
and plates and 1000 mnr for people.

These tables do not account for additional ghielding of pack-
| ages resuliing from screening when packages are placed ir multiple

rows.
Table §
Thickness of soreex;
9
{in em”
Name of material
attencacion attenuation!
by facter of 15 by factor of 100
' Ordinary cargoes, the density
of which is approximately that | .
of water about 70 about 116
Brick v |
ordinary concrete 32 1 55
tin 505 . 855




3. Distances given ua Takies 7, &, 5d ¢ are measured [rerm

the outside suriaces of packages of radioacti,e aaterialis (o oulside

urfaces of cargoes with undeveloped mcticn piciure, photu,;j; ranhic,
and x-ray films and plates, and the distances (o places of scjeorn of
weopie are measured from the vutaide surface of tie Lr...z.c";:agv 1o the

pilace of scusurn of people al a poiot 0.6 meter frore the floor,

4. Tablez 8 emd O are compuied takloy inte accowil
attenuation of radiation’ by materials the thickness of which s given.
in Table 6, '

Example of use of tables 7, 8, and €,

1. Determine the distance from 10 packages of tne I transg-
. portation category at which cavrgoes of mo:ica picture, showgraphis,

and x-ray films and plates maybe piace and whare peop.c may re-
main continuousiy for & transit time of %4 hours,
For piacement of the motion picture nnd other fian according

)

{o table 7 at the intersection of (he columns 24 hours’ and “10 pack- !

],.,

ages Il transportation category' we fina e minimurm dizrsnonon of
20 metars.

For people, according to Table &, e intersecionn of i
same columns we find 6. 1 meters,

2. Under the same conditions, deterraine the re v aotive
distances if there is a2 radisiion shieiding cavgo 75 ¢m thick.

For motion picture and other filins from Table 8, we Hind

the distance of 6, 1 meters, and seopls, from Table 2, 1, 72 meterd,
p » '

1’1’he attenunation is computed for cobail-6G, having o 2pprox

13y
average radiation energy of 1.25 mev; the a«‘-m} "tteru tion is
usually greater because the radiaton is &3 ber: {0, harder radiation
£.g., scuium-24), attenuation is less,

Tote

Anm o - o A A A+ Aa oV ]

S,



3. Determine now many packages the I iransporiation
calegories can be placed at & distance of 3 wi.tcrs from places con-
tinuously occupied by people tor 1C days if the packages are shielded

ith two stezl plates each 8 cm thice,

4, A shield 2 x 5§ = 10 ¢ weakens rediation hy a facior of 10,

theffore from Tuble 2 for the ilme 10 x 24 = 240 hours we find ihat
we can place 2 packages of the Ul transporistion category.

"
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5, For approximate determination of the maximum pos-
ible radiation dosage ai various distances from various uumbers of
*m.ckages {without shielding) it is necessary to deterrmiine the allowable
ransit time for the respective numbers of packages and disiances and
ivide 10 mr inio this time, using Table 7; 100 mr using table §; and

G900 mr, using table 8,
When materials are present which attenuate the radiaiion
he dosage will be lessened in porporiion to the degree of arttenuation,
Examples: !
1. Determine the radiation desecge level at a distancs of
meters from 20 packages of the II transveriation category, [rom 3
able 7 the time is approximately 20 hours. Tuen the dosage is A
0 mr + 20 = 0.5 mr/hr.
If we use table 8, then at a distance oi 6. 1 meters the
ime is 240 hours, and therefore the radiation dosage is
00 mr + 240 = 0.4 mr /hr.
2. Determine the number of packages of the Il transporiciion
ategory which may be placed together without the dosage stiength at
distance of 1.6 meters from the packages exceeding '9 mr/hr.
From table 7, prepared for 10 mrjhr we iind that ]
P packages cf the Iil Lransportation category may be travsporied or
gtored for a period of 1 hour.
3. Deterinine the number of packages and ineir irans-
portation category if at a distance of 1,6 meters, with cargoes
?ttenuating radiaiion by a factor of 10, the dosage is 10 inr/hr.
From table 8 we find that we can transport a store for ]
1 hour any number of packages of the I and II transporiaticn catepories
br up to 30 packages of the III transportation category or up to 6 pack-
nges of the IV transportation category,
6. Radiation attenuation can be compuied approximately from
he thickness of materials attenuating radiation by a factor of 2. To

F‘ttenuate the radiation of cobalt-60 by factor:s of from 0 to 503, the




Zou0wing approximate thicknesses of materiais (in cm), which halve
the radiation may be used: Water - 13, brick - 13, coucrete - 8.5,
gteel ~ 2.6, lead - 1.4.

Examples:

i. Determine {he radiation at:enuation by a cargo 40 cmy
thick., The number of layers attenuating by half i3 40 +« 19 = 2,1, i.ed,
the attenuation wiil be 2 2.1 #% 2x2 =4, ihat {2, by approximately
four times. )

When shielding with several materials it {s necessary
to reduce them conditionally into terms of one of the materials,
computing the thickness of the different materials in inverse propor-
iion to their densities, and deétermining the radiation attenuation from
 the total conditional thickness of one material of the same density.

2. Determine the radiation attenuation of cobalt-60
by an ordinary cargo of thickness bc= 60 cm, a steel partition
b gt" 1 cm, and a lead shield bl =2 em. Reduce the thickness of the
ghielding materials to terms of steel.

Ordinary cargo is wuiﬁlent to steel in the relation

pc 1
‘bat:bcﬁ = 60(7:-9-)“ 7.6 cm

Lead shielding in terms of steel thickness is
: pl ‘ 11.3
b’ L4 - b R - 2
st 1 pst 7.5

The total equivalent thickne:ss of steel will be

)N 2.9 cm

bst+bst+ bat =1 47.6+%.8=11,5¢cm.

The number of layers of half attenuation of steel will
be 11,5+ 2.6 = 4.4; i.e., attenunation will he by approximately g4-4
or by a factor of approximately 20,

7. If packages of different transportation categories are
included in the same lot (shipment), to determine the minimum




distances (from the appropriate tables) between the lot and nackages
of motion picture, photographic, and x-ray films and piates, as well
as distances to places occupied by people, it is necessary 1o equate
all of the packages to one transportation category. We ~an consider
approximately that 1 package of the Iil transportation category is
equivalent to 20 packages of the 1I transportation category or 500
packages of the [ transportation category; 1 package of the IV trans-
portation category is equivalent to 5 packages of the Ili transportation
category.

The magnitude of the dosage is directly proportional o time
of irradiation and approximately inversely proportional to (he square
of the distance from the packages.

APPENDIX 4
Radiation Warning Sign

The radiation warning sign is used to mark objects, pre-
mises, equipment, structures, materials, etc. within or on ithe
surface of which there is or possibly is danger from ionizing radiation

The inside disc and the three leaves shall be red. The sign
shall be on a yellow background (6R),

R RADICACTIVITY !
CAREFUL, 1.5R
5R
&R

B




i

premizses, equipment, ete., but not less than R.= 0.2 em. and not
more than K = 2 cra.

Below ihe sign there shall be the warning, '"Careful,
Radioaciivity!"

APPENDIX ¥

LABELS FOR PACKACES OF RADIOACTIVE

-
MTVE! RADIOACTIVE! N\,

Basic Radio~ Activity of
active ele~ contents

LU A A 2 I

CRCR R I R ccurie"

DO NOT TIP!

DO NOT THROW!
g
o
=4

b 'r
3N /-
 TRANSPORTATION CATEGORY I PACKAGE

Perraitted to be transported without limitations and without
egregation from passengers and other cérgoes except undeveioped
Eﬁotionnpicture, photographic, and x~-ray iilms and plates,
in case of accident resulting in breakage of the conlainer,
[safe distunce ig not less than ....... .+. meters,

Container No ........ Gross Weight .............. kg.
The external container has no radiosctive contamination.

Dosimetrist ...cocveenee.... ShippPer .. . vivneeas.
signature gignature

" IDate tested ... .. ...

— - ;
The dimensions of the sign shall be proportional to the objects, ;

MATERIALS
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[Everything in red box on page 62
of this manuscript repeats except
all cap line, ]

TRANSPORTATION CATEGORY if PACKAGE
Unless necessary, keep away!

[Everything in red box on page 62
of this manuscript repeats except

ail cap line, ]

TRANSPORTATION CATEGORY 117 PACKAQGE

{Everything in red hox on oL 62

of this manuscript repeats except
all cap line. )}

TRANSPORTATION CATEGORY 1V PACKAGE

e et v o




APPENDIX o

Form

To the Chief of the Airnort

NOTIFICATION

For the Trensportation of Packages
. of Radioactive Materials by Air
Transportation

Shipped by

[full name of organizaticn, postal, telegraph

address and telephone number}
Request acceptance for trausportation to destination zirport

(accurate name of addressee, postal,

telegraph address and telephone number)
1. Packages of radicactive materiale of the

written out

transporiation category.
2. Number of places {total)

weight (total) - kg.
3. Name of radiocaciive material and its activity

microcuries,
4, Maximum allowable transit time {rom the time of deposit

to the time of delivery of the cargo to the recipient
houre {only for short lived materials).

5. The surfaces of the external packages has no radicactive
contamination; the radiation dosage level does not exceed the values
established for the respective transportation categories. This is




substaniated by a test conducted by dosimetrist

{name, date, time of testh)

‘categories indicated on the labels and all of the technical reguivenen

2

‘established by the Regulations covering the Transportation of Radio-

'active materials,
i
' Shipper

(sign cleariv)

v : 196
R -

APPENDIN T

DESCRIPTIVE LIST NG,

for packeis and parcels sent hy

via the special delivery vavvive of

4y b Vo
H
S v v i e o 8 e o e s e s 5 s o e i et
i 8 [P,

; Packages of radioactive materials correspond to transportation
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1!':

— A e T . .
No. | Type ship- | No, on | No. ol | { Reciept signatur
p/p | ment (packetaccom - | starup [ Addressee | {title, last noinel,
or parcel] panving | or geal ; | first name, midT
packet i j ; dle name, certi-
, ! l fied by stamp.
3 } o L
¢ 7 ! f
i ! ;
! ;
| o z
. E g :
i .
t L i :
! : H
: | |
i
!
! j 1 ;
]
| i ‘ |
' : { ]
L3 ' P T .
fotal . packeuis and parceis

Signature of shiv.er

APPENDIX &
SPECIAL DELIVERY TAG
1. Where

(destination, name of district, province, republic)

—

2. To whom

{complete, not abhreviatcd name of addressee)
3. Sender

—

{addresgs of sender)

Ll

To packet, orig. No.

Signature and stamp of sender

0
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